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© Portable communication apparatus preventing trouble when battery wears 



CM 
00 



© A portable telephone (1) includes in its body (2), 
a sub battery (4) contained therein or attached there- 
to, and a main battery (3a, 3b) is detachably pro- 
vided on the body (2). Usually, main battery (3a, 3b) 
is attached to the portable telephone body (2), and 
power is supplied from the main battery (3a, 3b) to 
the equipments on the body (2) while the sub bat- 
tery (4) is charged by the main battery (3a, 3b). 
When the main battery (3a, 3b) is to be exchanged, 
power is supplied from the sub battery (4) to the 
equipments (2) on the body. Therefore, possible 
trouble encountered at the time of battery exchange 
in the portable communication equipment can be 
prevented. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a portable 
communication equipment such as a portable tele- 
phone and, more specifically, to a portable commu- 
nication apparatus free of trouble when method of 
power supply is switched or when battery wears. 

Description of the Related Art 

A very small portable telephone or a facsimile 
allowing users to use telephone anywhere at any 
time has come to be commercially available. Such 
very small portable communication equipments 
come to be more widely used thanks to the conve- 
nience. However, there has been no measure pro- 
posed against disconnection of channels because 
of trouble in power supply, when the method of 
power supply is switched or when the amount of 
charges stored in a battery is small. 

Though it is convenient, such a portable com- 
munication equipment generally employs a charge- 
able battery so as to allow the user to carry the 
equipment anywhere. Therefore, it suffers from the 
trouble of disconnection in the following situations. 

(1) The channel is disconnected when a battery, 
of which amount of charges is reduced, is being 
exchanged for another charged battery. 

(2) The channel is disconnected while the meth- 
od of power supply is being switched, for exam- 
ple: 

(i) when power supply is switched from a 
power source adaptor for cigar lighter of an 
automobile to a battery; 

(ii) when power source is switched from a 
battery to a power source adaptor for a cigar 
lighter of an automobile; and 

(iii) when the power source is switched from 
currently used one to another. 

(3) When the amount of charges in the battery is 
barely over the alarm level requiring re-charging, 
the channel may be disconnected only after 
ringing tone, or the channel may be discon- 
nected before the caller is identified when a call 
is received, due to insufficient power. 

A nickel-cadmium battery is frequently used as 
such a battery for portable equipments. The nickel- 
cadmium battery has such property that when it is 
re-charged before it is fully discharged, the charge- 
ability thereof is degraded. Therefore, when the 
battery is exchanged earlier in order to avoid the 
problem of disconnection such as mentioned 
above, chargeability of the battery is degraded. 



SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is 
to prevent such a trouble experienced when the 
5 amount of charges stored in the battery is small or 
when the method of power supply is switched in a 
portable communication equipment such as a por- 
table telephone. 

Another object of the present invention is to 
w provide a portable communication equipment allow- 
ing the user to communicate free of care of the 
remaining amount of charges in the battery. 

A still further object of the present invention is 
to ensure superior chargeability of a nickel-cad- 
75 mium battery used for portable communication 
equipment. 

The above described objects of the present 
invention can be attained by the portable commu- 
nication equipment of the present invention includ- 
20 ing: a communication unit having at least a function 
of transmission or reception; a chargeable sub bat- 
tery provided on the communication unit; a power 
source detachably provided on the communication 
unit for supplying power to the communication unit 
25 and for charging the sub battery; and a supplier for 
supplying power from the battery to the commu- 
nication unit, when the power source is detached 
from the communication unit. 

In the portable communication equipment in 
30 accordance with the present invention, the commu- 
nication unit is usually fed by the detachable power 
source, and when the power source is detached, 
power is fed from the battery. 

Generally, the sub battery which is attached to 
35 or contained in the equipment is charged by a 
power source such as a main battery. When the 
power source is switched, for example when the 
main battery is consumed, power is supplied from 
the sub battery to the communication unit. 
40 As a result, a portable communication unit free 

from such a trouble incidental to switching or wear 
of a battery can be provided. 

The foregoing and other objects, features, as- 
pects and advantages of the present invention will 
45 become more apparent from the following detailed 
description of the present invention when taken in 
conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is a schematic diagram of a portable 
telephone as an example of the portable commu- 
nication unit in accordance with the present inven- 
tion. 

55 Figs. 2A to 2C show connection between each 

of a main battery, a sub battery and body of a 
portable telephone. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

An embodiment of the present invention will be 
described with reference to the figures. 5 

Fig. 1 is a schematic perspective view of a 
portable telephone as an example of the portable 
communication equipment in accordance with the 
present invention. Referring to Fig. 1, a portable 
telephone 1 includes a portable telephone body 2, 10 
and a main battery 3a detachably provided on 
body 2. The body 2 includes an antenna 11 for 
transmission/reception provided at its upper por- 
tion, a speaker 1 2 provided at a front surface of the 
body, a display 13 for displaying information pro- 75 
vided below the speaker 12, keys 14 for dialing or 
the like provided below the display 13, and a 
microphone 15. 

A user inputs desired telephone number 
through keys 1 4, and communicates with the called 20 
by means of microphone 15 and speaker 12. At 
this time, information such as the telephone num- 
ber of the partner is displayed on display 1 3. 

On the back of body 2, a main battery 3a for 
supplying power to body 2 is detachably provided. 25 
The main battery 3a is rechargeable and the user 
always brings with him or with her a spare main 
battery 3b which is charged. When the main bat- 
tery 3a attached to the body 2 wears, it can be 
switched to the spare main battery 3b. In the 30 
portable telephone in accordance with the present 
invention, a sub battery 4 which can be charged by 
the main battery 3a is attached (or contained). 

Figs. 2A to 2C show connections between each 
of the body equipments 21 provided on body 2, 35 
main battery 3 and sub battery 4. Fig. 2A shows an 
example in which power from the main battery 3 is 
constantly supplied to sub battery 4, and power to 
the body 2 is always supplied through sub battery 
4. Fig. 2B shows an example in which power is 40 
supplied parallel from main battery 3 to body 
equipments 21 and to sub battery 4. Either of these 
methods may be employed in the portable tele- 
phone in accordance with the present invention. In 
the example of Fig. 2A, when the amount of 45 
charges stored in main battery 3 reduces, a battery 
wear sensor 5 senses that the amount of charges 
in the main battery 3 is reduced, power supply 
from the main battery 3 to the sub battery 4 is 
stopped as shown in Fig. 2C, and power is sup- 50 
plied only from the sub battery 4 to the body 
equipments 21. In the example of Fig. 2B, when 
the amount of charges stored in main battery 3 
reduces, the battery wear sensor 5 senses that the 
amount of charges in main battery 3 is reduced, 55 
power supply from main battery 3 to the body 
equipments is stopped as shown in Fig. 2C, and 
the power is supplied only from sub battery 4 to 
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the body equipments 21. 

In either case, when the battery wear sensor 5 
of main battery 3a operates, user detaches the 
main battery 3a from the body 2 in response to a 
voice alarm from the speaker 12, for example, and 
attaches another main battery 3b to the body 2. 
Sub battery 4 should have at least the storage 
capacity sufficient to keep the communication 
channel connected while the main battery 3a is 
replaced by main battery 3b. 

In any case, power is supplied from sub bat- 
tery 4 to body equipments 21 while main battery 3 
is exchanged. Therefore, any such trouble as men- 
tioned above, that is, communication is stopped 
before confirmation of the caller or after only the 
ringing tone because of disconnection, can be pre- 
vented. Further, even when the amount of charges 
stored is small, the user can use the channel free 
of care, and the main battery 3 is fully discharged. 
When a nickel-cadmium battery is used as the 
main battery 3, superior chargeability of the battery 
is ensured, since the battery can be used until the 
charges are fully discharged. 

Though only a chargeable main battery 3 is 
used as a usual power source in the above de- 
scribed embodiment, the present invention may 
also be applied when a main power source other 
than the chargeable battery, such as a common 
non-chargeable battery, is used as the usual power 
source. Further, the present invention is also ap- 
plicable to feed power to the body equipment when 
the power source is changed from the main battery 
3 to other power source or from other power 
source to the main battery 3. 

Although the present invention has been de- 
scribed and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and 
example only and is not to be taken by way of 
limitation, the spirit and scope of the present inven- 
tion being limited only by the terms of the appen- 
ded claims. 

Claims 

1. A portable communication equipment (1), com- 
prising: 

communication means (2) having at least a 
function of transmission or reception (1 1 ); 

a chargeable battery (4) provided on said 
communication means; 

power source means (3a, 3b) detachably 
provided on said communication means (2) for 
supplying power to said communication means 
(2) and for charging said battery (4); and 

means for supplying power from said bat- 
tery (4) to said communication means (2), 
when said power source means (3a, 3b) is 
detached from said communication means (2). 
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2. A portable communication equipment (1) ac- 
cording to claim 1, further comprising: 

means (5) for detecting amount of charges 
stored in said power supply means (3a, 3b); 
wherein 5 

power is supplied from said battery (4) to 
said communication means (2) when said 
amount of charge detecting means (5) detects 
said amount of charges smaller than a pre- 
scribed value. w 

3. The portable communication equipment (1) ac- 
cording to claim 1 or 2, wherein 

said power source means (3a, 3b) supplies 
power to said communication means (2) 75 
through said battery (4). 

4. The portable communication equipment ac- 
cording to one of claims 1 to 3, wherein 

said battery (4) has at least storage capac- 20 
ity enough to keep communication channel 
connected for at least a time period in which 
Said power supply means (3a, 3b) is ex- 
changed. 

25 

5. The portable communication equipment (1) ac- 
cording to one of claims 2 to 4, further com- 
prising 

means for giving an alarm when said 
charge amount detecting means (5) detects 30 
said prescribed value. 

6. The portable communication equipment (1) ac- 
cording to one of claims 1 to 5, wherein 

said communication equipment (1) is a 35 
telephone. 
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